Introduction {#s0001}
============

Depression is an important public health concern affecting the health and quality of life amongst the elderly.^[@CIT0001]^ Depression may increase the risk of physical and mental diseases (such as cardiovascular and cerebrovascular disease) and the risk of death and other serious consequences. In developed countries, prevalence rates amongst non-institutionalised older people range from 0.4% to 10.2% for depression disorders and from 7.2% to 36.0% for depressive symptoms.^[@CIT0002],[@CIT0003],[@CIT0004]^ Depression will become the second highest cause of disease burden by the year 2020.^[@CIT0005]^

Risk factors of depression have been widely explored, including socio-demographic factors (gender, age, education level, marital status, economic status, living style),^[@CIT0006],[@CIT0007],[@CIT0008]^ health status (sleep disorders, cardiovascular and cerebrovascular diseases, diabetes),^[@CIT0003],[@CIT0009],[@CIT0010]^ impaired daily living activities,^[@CIT0006],[@CIT0007],[@CIT0010],[@CIT0011]^ cognitive impairment,^[@CIT0007]^ living through stressful events,^[@CIT0012]^ social support ^[@CIT0004],[@CIT0009],[@CIT0011],[@CIT0013]^ and health behaviour.^[@CIT0014]^

The process of urbanisation in China has been accelerating in recent years, and the living environment of the elderly has changed dramatically along with this process. Therefore, the mental health of the elderly has been affected in many instances. In meta-analyses, it was found that over time the proportion of older people with depressive symptoms has increased in China.^[@CIT0015]^ However, current prevalence estimates are scarce. Studies conducted in mainland China have shown the prevalence of depression symptoms to be 13.01%,^[@CIT0011]^ 27.0%,^[@CIT0012]^ and 59.8%^[@CIT0016]^ amongst older people. Taking into account the complexity and consequences of the problem, it is important to study depressive features of the urban elderly and the associated factors that may have been affected by the process of urbanisation. Suzhou is located in the eastern part of China. Based on a large sample of older people (age 60 +) living in a community in Suzhou, the objectives of this study are as follows: To report the prevalence of depressive features in the elderly.To investigate associated factors with depressive features.

Methods {#s0002}
=======

This was a community-based study conducted in Suzhou in 2012. A stratified cluster random sampling method was performed, and six districts of Suzhou were divided by socio-economic status into three layers. Three communities in each layer were extracted using a random sampling strategy. People aged 60 or older and living in local areas for more than 5 years were invited to complete a standardised questionnaire. People with cognitive impairments, dementia or disable to communicate with interviewers (such as deaf and mute) were excluded. After investigators explained the goal and the method of the investigation, participants filled out the questionnaires by themselves. The investigators provided detailed explanations to those who had difficulty in understanding the content of the questionnaires. The questionnaires were completed by the investigators for any participants who were illiterate. A total of 4325 questionnaires were issued, and 4077 valid questionnaires were recovered. The response rate was 94.27%.

The Chinese version of Zung's self-rating depression scale (SDS) was intended to assess depressive features in older people. SDS is a short-range self-rating scale that is easy to operate and which can reflect effectively the severity of depression. It has been widely used, not only amongst the general population, but also specifically for studies involving older populations. In a study of older Brazilians (average age 61.03 years), SDS was validated amongst a group of patients with Parkinson's diseases. The sensitivity was 88.9%, specificity was 83.3%, the Cronbach coefficient was 0.73 and the SDS and GDS-15 scale scores were highly correlated (*r* = 0.652, *p* \< 0.0001).^[@CIT0017]^ SDS is composed of 20 items, and total scores range from 20 (best) to 80 (worst). Total scores were divided by 80 to give a final scale ranging from 0.25 to 1. A score of 0.5 or higher is considered as indicating depressive features.

Health behaviours assessed included smoking, drinking, physical exercise and dietary supplement use. Smoking and drinking were differentiated between consumers and non-consumers. With regard to physical exercise, taking exercise 2--3 times per week for 30 min or more was defined as engaging in physical activities.

The number of chronic illnesses was obtained by asking whether a doctor had ever told participants that they had a chronic illness.

Functional ability was measured using the activities of daily living (ADL) scale designed by Elena Yu and William Liu at the University of Illinois at Chicago. The scale's content was specific, in line with the reality of China, and easy to use. It includes the basic activities of daily living (BADL) scale and instrument activities of daily living (IADL) scale, 20 items in total. Participants were asked about difficulties with performing these activities. Responses were scored using a four-point scale: 'can do', 'there are difficulties', 'need help' and 'cannot do'. The corresponding score assigned to each response ranged from 1 to 4. Participants with more than two losses of functions or sum scores that were greater than 26 were considered ADL limited. The scale was used amongst 1178 community-dwelling older adults. After 1 year, 1178 cases were retested, and the correlation coefficient was 0.42.^[@CIT0018]^

Participants were asked about the frequency of participating in community activities and interacting with neighbours and relatives. In addition, a relationship with a spouse was considered.

Information regarding the following socio-demographic characteristics was also adopted, including gender, age, marital status, income, education and occupation. Occupation referred to the participants' longest occupation during their lifetimes.

Data analysis {#s20003}
-------------

We used descriptive statistical analysis methods to analyse the basic situation of samples and the distribution of depressive features in the elderly. Pearson's chi-square test was used to compare the difference of depressive features between the elderly with different characteristics. Significant variables assessed by a chi-square test were included into a binary logistic regression model to analyse the factors that contributed to elderly depressive features. All statistical analyses were conducted using SPSS version 16.0 software (SPSS Inc., Chicago, ILL, USA). All *p*-values less than 0.05 were considered statistically significant.

Ethical considerations {#s20004}
----------------------

This study was approved by the Biomedical Research Ethics Committee of the Hangzhou Normal University. All procedures were performed in accordance with the guidelines established by the Declaration of Helsinki. All participants provided written consent before completing the questionnaire.

Results {#s0005}
=======

Socio-demographic characteristics and depressive features {#s20006}
---------------------------------------------------------

The mean age of the participants was 70.6 (s.d.: ± 7.6) years (range 60--99). Amongst the elderly, 81.2% had spouses, 66.9% had an income greater than 1000 RMB per month, 24.5% were illiterate and 34.0% had an education of high school or higher, 26.7% used to be agricultural workers. Of the participants, 53.5% lived with their spouses, whilst 9.2% lived alone ([Table 1](#T0001){ref-type="table"}).

###### 

Comparison of socio-demographic characteristics of the elderly by depressive features.

  Socio-demographic                             Total         Depressive features   χ^2^    *p*
  --------------------------------------------- ------------- --------------------- ------- ----------
  **Sex**                                                                                   
   Male                                         1814 (44.5)   833 (45.9)            2.7     0.10
   Female                                       2263 (55.5)   1098 (48.5)           \-      \-
  **Age group (years)**                                                                     
   60\~                                         1120 (27.5)   567 (50.6)            38.3    \< 0.001
   65\~                                         861 (21.1)    378 (43.9)            \-      \-
   70\~                                         880 (21.5)    375 (42.6)            \-      \-
   75\~                                         659 (16.2)    295 (44.8)            \-      \-
   80\~                                         557 (13.7)    316 (56.7)            \-      \-
  **Monthly income (RMB)**                                                                  
   \< 500                                       990 (24.3)    753 (76.1)            454.9   \< 0.001
   500\~                                        360 (8.8)     180 (50.0)            \-      \-
   1000\~                                       2323 (57.0)   847 (36.5)            \-      \-
   2000\~                                       404 (9.9)     151 (37.4)            \-      \-
  **Education**                                                                             
   Illiterate                                   997 (24.5)    631 (63.3)            198.7   \< 0.001
   Elementary                                   1137 (27.9)   584 (51.4)            \-      \-
   Middle school                                966 (23.7)    364 (37.7)            \-      \-
   High school                                  640 (15.7)    244 (38.1)            \-      \-
   College or above                             337 (8.3)     108 (32)              \-      \-
  **Job type**                                                                              
   Agricultural labour                          1089 (26.7)   842 (77.3)            536.3   \< 0.001
   No fixed occupation                          328 (8.0)     130 (39.6)            \-      \-
    Non-technical workers and service workers   2083 (51.1)   752 (36.1)            \-      \-
   Manager and technical personnel              577 (14.2)    207 (35.9)            \-      \-
  **Spouse**                                                                                
   No                                           768 (18.8)    421 (54.8)            21.1    \< 0.001
   Yes                                          3309 (81.2)   1510 (45.6)           \-      \-
  **Living status**                                                                         
   Alone                                        375 (9.2)     205 (54.7)            35.1    \< 0.001
   Only with spouse                             2182 (53.5)   980 (44.9)            \-      \-
   Only with children                           947 (23.2)    507 (53.5)            \-      \-
   With spouse and children                     573 (14.1)    239 (41.7)            \-      \-

Significance set at *p* \< 0.05. Differences between groups tested with Pearson's χ^2^ test.

The overall prevalence of depressive features in this population was 47.4% (45.9% in men and 48.5% in women). The prevalence of depressive features was significantly different by age (χ^2^ = 38.3, ***p*** \< 0.001), income (χ^2^ = 454.9, ***p*** \< 0.001), education level (χ^2^ = 198.7, ***p*** \< 0.001), job type (χ^2^ = 536.3, ***p*** \< 0.001), spouse (χ^2^ = 21.1, ***p*** \< 0.001) and living status (χ^2^ = 35.1, ***p*** \< 0.001) ([Table 1](#T0001){ref-type="table"}). Participants over 80 reported the highest frequency of depressive features (56.7%). The proportion of depressive features was higher in those whose monthly income was less than 1000 RMB. Less educated participants, who had an elementary school level of education or lower, had a higher proportion of depressive features than more well-educated participants. Depressive features in participants who were agricultural labourers were more prevalent than in those in the other three job types. Participants with spouses had fewer depressive features (45.6%) than those without a spouse (54.8%). The prevalence of depressive features in elderly people living alone (54.7%) and with their children (53.5%) was higher than those living with a spouse (44.9%) or with a spouse and children (41.7%) ([Table 1](#T0001){ref-type="table"}).

Health behaviours and depressive features {#s20007}
-----------------------------------------

Depressive features were more prevalent in participants who were considered to be physically inactive when compared with those who were active (57.1% vs. 34.1%, χ^2^ = 211.9, *p* \< 0.001). There was a significant association between depressive features and dietary supplement taking (χ^2^ = 45.2, *p* \< 0.001). Those who had never taken dietary supplement had the lowest proportion of depressive features (42.7%). Depressive features were more prevalent in older people without hobbies (χ^2^ = 130.2, *p* \< 0.001) ([Table 2](#T0002){ref-type="table"}).

###### 

Comparison of health behaviours by depressive features.

  Health behaviours               Total         Depressive features   χ^2^    *p*
  ------------------------------- ------------- --------------------- ------- ----------
  **Smoking**                                                                 
   No                             3323 (81.5)   1564 (47.1)           0.6     0.43
   Yes                            754 (18.5)    367 (48.7)            \-      \-
  **Alcohol drinking**                                                        
   No                             3396 (83.3)   1594 (46.9)           1.5     0.22
   Yes                            681 (16.7)    337 (49.5)            \-      \-
  **Physical activities**                                                     
   No                             2347 (57.6)   1341 (57.1)           211.9   \< 0.001
   Yes                            1730 (42.4)   590 (34.1)            \-      \-
  **Dietary supplement taking**                                               
   Often                          463 (11.3)    203 (43.8)            45.2    \< 0.001
   Occasionally                   1707 (41.9)   914 (53.5)            \-      \-
   Never                          1907 (46.8)   814 (42.7)            \-      \-
  **Hobby**                                                                   
   Yes                            1311 (32.2)   451 (34.4)            130.2   \< 0.001
   No                             2766 (67.8)   1480 (53.5)           \-      \-

Significance set at *p* \< 0.05. Differences between groups tested with Pearson's χ^2^ test.

Social interaction and family relationships and depressive features {#s20008}
-------------------------------------------------------------------

Depressive features were significantly associated with community activities (χ^2^ = 6.2, *p* \< 0.001), interacting with relatives (χ^2^ = 22.1, *p* \< 0.001) and neighbours (χ^2^ = 11.6, *p* = 0.003) and relationships with a spouse (χ^2^ = 86.7, *p* \< 0.001). Participants who often took part in community activities had fewer depressive features (40.8%) than those who occasionally or never took part in community activities (53.2% and 43.6%, respectively). Interacting with neighbours was related to depressive features and the more frequently participants interacted with neighbours, the lower the prevalence of depressive features. Participants with a cold or moderate relationship with their spouse reported higher frequency of depressive features (66.7% and 56.3%, respectively) than those with a close relationship with their spouse (41.8%) ([Table 3](#T0003){ref-type="table"}).

###### 

Comparison of social interaction and family relationship of the elderly by depressive features.

  Characteristics                             Total         Depressive features   χ^2^   *p*
  ------------------------------------------- ------------- --------------------- ------ ----------
  **Participating in community activities**                                              
   Often                                      762 (18.7)    311 (40.8)            46.2   \< 0.001
   Occasionally                               1814 (44.5)   965 (53.2)            \-     \-
   Never                                      1501 (36.8)   655 (43.6)            \-     \-
  **Interacting with relatives**                                                         
   Often                                      2302 (56.5)   1022 (44.4)           22.1   \< 0.001
   Occasionally                               1625 (39.9)   843 (51.9)            \-     \-
   Never                                      150 (3.6)     66 (44)               \-     \-
  **Interacting with neighbours**                                                        
   Often                                      2243 (55)     1015 (45.3)           11.6   0.003
   Occasionally                               1666 (40.9)   822 (49.3)            \-     \-
   Never                                      168 (4.1)     94 (56)               \-     \-
  **Relationship with spouse**                                                           
   Close                                      2456 (60.2)   1026 (41.8)           86.7   \< 0.001
   Moderate                                   1299 (31.9)   731 (56.3)            \-     \-
   Cold                                       19 (0.4)      13 (66.7)             \-     \-
   Difficult evaluating                       35 (0.8)      15 (42.9)             \-     \-

Significance set at *p* \< 0.05. Differences between groups tested with Pearson's χ^2^ test.

Health status and physical function and depressive features {#s20009}
-----------------------------------------------------------

Depressive features in the elderly with limited ADL were more prevalent than in the elderly with a normal ADL (71.2% vs. 39.7%, χ^2^ = 299.1, *p* \< 0.001) ([Table 4](#T0004){ref-type="table"}).

###### 

Comparison of health status and physical function of the elderly by depressive features.

  Characteristics                  Total         Depressive features   χ^2^    *p*
  -------------------------------- ------------- --------------------- ------- ----------
  **Number of chronic diseases**                                               
   0                               1277 (31.3)   609 (47.7)            3.9     0.28
   1                               1629 (40)     773 (47.5)            \-      \-
   2                               788 (19.3)    354 (44.9)            \-      \-
   ≥ 3                             383 (9.4)     195 (50.9)            \-      \-
  **ADL**                                                                      
   Normal                          3084 (75.6)   1224 (39.7)           299.1   \< 0.001
   Limited                         993 (24.5)    707 (71.2)            \-      \-

Significance set at *p* \< 0.05. Differences between groups tested with Pearson's χ^2^ test.

Associated factors of depressive features {#s20010}
-----------------------------------------

The result of multiple logistic regression analyses showed that significant variables of depressive features were job type, physical activity, taking dietary supplements, interacting with neighbours, relationship with spouses, hobbies and ADL (  *p* \< 0.05). Compared with agricultural labourers, older people without fixed occupations, non-technical and service workers, and managers and technical personnel had fewer depressive features. Those participating in physical activity were 0.71 times less likely to be depressed than those without physical exercises (  *p* \< 0.001). Compared with participants who often took dietary supplement, those who never took dietary supplements had fewer depressive features (  *p* = 0.005). Older people without hobbies were 1.34 times more likely to be depressed than those with hobbies (  *p* \< 0.001). Older people who never interacted with neighbours were 1.79 times more likely to be depressed than those often interacting with their neighbours (  *p* = 0.001). Participants who had cold relationships with spouses were 3.34 times more likely to be depressed than those with close relationships with spouses (  *p* = 0.023). Those with limited ADL were 2.27 times more likely to be depressed than those with a normal ADL (  *p* \< 0.001) ([Table 5](#T0005){ref-type="table"}).

###### 

Logistic regression model of the elderly on depressive features.

  Independent variables                                Coefficient   S.E.   Wald         *p*            OR     95% CI of OR   
  ---------------------------------------------------- ------------- ------ ------------ -------------- ------ -------------- ------
  **Job type (reference: agricultural labour)**                             **238.99**   **\< 0.001**                         
   No fixed occupation                                 −1.29         0.15   79.16        \< 0.001       0.28   0.21           0.37
   Non-technical workers and service workers           −1.46         0.10   232.31       \< 0.001       0.23   0.19           0.28
   Manager and technical personnel                     −1.39         0.13   123.45       \< 0.001       0.25   0.19           0.32
  **Physical activities(reference: no)**                                                 **\< 0.001**                         
   Yes                                                 −0.35         0.08   21.12        \< 0.001       0.71   0.61           0.82
  **Dietary supplement taking (reference: often)**                          **20.44**    **\< 0.001**                         
   Occasionally                                        −0.002        0.12   0.001        0.98           1.01   0.80           1.26
   Never                                               −0.32         0.11   7.76         0.005          0.73   0.58           0.91
  **Hobby (reference: yes)**                                                                                                  
   No                                                  0.29          0.08   14.33        \< 0.001       1.34   1.15           1.56
  **Interacting with neighbours (reference: often)**                        **15.76**    **\< 0.001**                         
   Occasionally                                        −0.10         0.08   1.74         0.19           0.90   0.78           1.05
   Never                                               0.58          0.17   11.52        0.001          1.79   1.28           2.50
  **Relationship with spouse (reference: close)**                           **20.69**    **0.001**                            
   Moderate                                            0.13          0.08   2.44         0.12           1.14   0.97           1.34
   Cold                                                1.21          0.53   5.19         0.023          3.34   1.18           9.45
   Difficult evaluating                                −0.04         0.36   0.01         0.92           0.97   0.48           1.97
  **ADL (reference: normal)**                                                                                                 
   Limited                                             0.82          0.09   86.31        \< 0.001       2.27   1.91           2.69
   Constant                                            0.81          0.15   28.32        \< 0.001       2.23   \-             \-

Significance set at *p* \< 0.05.

S.E., standard error; OR, odds ratio; 95% CI, 95% confidence interval.

Discussion {#s0011}
==========

The survey results showed that the prevalence of depressive features in the elderly was 47.4% (45.9% in male and 48.5% in women). These results are higher than those observed in India (39.1%),^[@CIT0019]^ in Hong Kong (30.0%),^[@CIT0020]^ amongst elderly Chinese immigrants in Western countries (20.0% -- 30.0%),^[@CIT0021]^ and in South Korea (26.0%),^[@CIT0022]^ as well as being lower than that of elderly Chinese (59.8%)^[@CIT0016]^ reported in previous studies. The differences may be due to a difference in sampling design, assessment tools for depressive features or objects of study.

This study was conducted in an urban area, but a number of participants in the investigation had lived in the countryside in the past. In the process of urbanisation, these rural communities gradually transformed into urban communities, so the longest occupation for a considerable part of the investigated population was agricultural labour. The study found that the longest occupation in a participant's career was associated with depressive features. Compared with the agricultural labour group, older people without a fixed occupation, those in non-technical and service work, and management or technical personnel had lower rates of depressive features. This indicates that, in the process of urbanisation, participants who used to be farmers had a greater risk of depressive features. A study focused on the elderly in Beijing found that depressive symptoms in the elderly in rural areas were higher than in similar urban populations.^[@CIT0011]^ It showed that the prevalence of depressive symptoms in rural and urban elderly populations was 26.63% and 10.79%, respectively. Depressive symptoms amongst rural elderly were significantly more prevalent than in the urban elderly. This was similar to our results.

Regular physical exercise can reduce the risk of depression in the elderly.^[@CIT0023],[@CIT0024]^ This observation has been confirmed in our study. Elderly who never take dietary supplements had a lower risk of depressive features than those who took dietary supplements often (odds ratio \[OR\] = 0.73, 95% confidence interval \[CI\]: 0.58--0.91). This may be because the elderly who never take dietary supplements are healthier and do not think they need dietary supplements. Good health status was a protective factor of depression.^[@CIT0003]^ Hobbies can help enrich amateur life and regulate life pressure, and it was good for mental health; those who had a hobby also showed a lower risk of depressive features.

This study showed that neighbourhood interaction and intimate marital relationships were protective factors of depression. A large number of studies have shown that social support has an important impact on mental health and social interaction between people can provide more supportive interaction.^[@CIT0025]^ Active social relationships and support help the elderly relieve the adverse effects stressful events have on health. It can also encourage the elderly to seek prevention or appropriate medical treatment and better adhere to medication or treatment plan, and become less involved in unhealthy or negative behaviours.^[@CIT0026],[@CIT0027]^ These actions can better promote health. Lack of social interaction and support will result in social isolation, increasing loneliness, formation of the subjective sense of social isolation and increase the risk of depression in elderly populations.^[@CIT0013]^ The results here also indicate that not all elderly who have a spouse (81.2%) lived with their spouse only. Considering the convenience of taking care of grandchildren and other reasons, some of the elderly lived with extended family as well or were separated from their spouses. However, living arrangement was not found to be a significant factor. This may be due to the impact of other factors. The results showed intimate marital relationship is a protective factor of depressive features. This study showed that the risk of depressive features for ADL-limited participants was 2.27 times greater than the normal elderly. Older adults with limited ADL tended to have negative emotions. Physical and mental health would be adversely affected. Several studies have found that decline of normal abilities in daily life significantly increased the risk of depression in the elderly, which is similar to the results of this study.^[@CIT0006],[@CIT0028]^

The present results must be considered within the following limitations. This was a cross-sectional study, which cannot suggest causation between exposures and outcomes. Furthermore, information on living through stressful events was not collected and should be included in further investigations.

Conclusion {#s0012}
==========

The elderly in Suzhou suffering from depressive features are in urgent need of intervention via public health policies. In our study, we found that occupation, physical activity, taking dietary supplements, neighbour interaction, marital relationship, hobbies and ADL were associated factors of depressive features. These findings will contribute to the development of elderly depression interventions in public health policy.
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